This article presents a reconstruction of the Federal Reserve Bank of St. Louis' measures of the adjusted monetary base and adjusted bank reserves. Based on original source data as much as feasible, the revised figures include changes to both the monetary (source) base and RAM. Incorporating figures from previously published research, the adjusted monetary base and adjusted reserves series are extended to earlier periods beginning in December 1917. The revised figures also include the new measure of RAM developed by Anderson and Rasche (2001) that beginning 1994 interprets the operation of retail-deposit sweep programs by U.S. banks as economically equivalent to a reduction in statutory reserve requirements. New seasonal adjustment factors also are presented that incorporate adjustments for the Y2K-related surge in the monetary base and reserves.
Introduction
1980, to correct calculation errors. The changes are discussed in detail below.
• Beginning January 1994, the previously published RAM has been replaced with the Anderson and Rasche (2001) 
The Role of the Monetary Base in Monetary Policy
It is commonplace today for monetary policy analysis, both in theory and practice, to be conducted without reference to the monetary base or other monetary aggregates. 3 Given this shift in monetary policy analysis, some readers of this article have questioned the value of reconstructing the St. Louis measure of the adjusted monetary base. We briefly address that question here. 4 In a recent paper, Nelson (2002b) attributes the omission of monetary aggregates, at least in part, to the intellectual influence of Taylor (1993) and subsequent related research. For nearterm policymaking, Taylor's analysis succinctly combined policymakers' concerns regarding deviations of both inflation and GDP from desired target levels, while relegating money supply and demand to an invisible background role.
Recent analyses suggest two roles for the monetary base in policymaking. The first focuses on the long-run implications of monetary base growth for the price level and inflation rate. These authors argue that the truth of Milton Friedman's proposition-"inflation is always and everywhere a monetary phenomenon"-does not depend on whether a monetary aggregate appears in the central bank's policy reaction function. Rather, at least in the theoretical long-run when the effects of other shocks have played out, the inflation rate is determined by the growth rate of money because, absent such growth, the inflation could not continue. It matters not at all in the long-run whether policymakers target interest rates or monetary aggregates for, so long as their actions permit the necessary increases in the central bank's balance sheet, the inflation will follow. Hence, observations on the monetary base may be important evidence useful to analysts seeking to understand the ex post, if not ex ante, effects of central bank actions.
5
Although this long-run argument is compelling, the issue remains as to whether growth of the monetary base is useful for policymakers in the context of the current canonical model containing a forward-looking IS (aggregate demand) equation, a price-setting (aggregate supply) equation, and a Taylor-style policy rule. 6 It is a truism that central banks achieve their interestrate targets by managing the quantity of base money held by the public. Yet, recent analyses suggest achieving policy targets via control of the growth of the monetary base is more difficult and generally less successful than via control of a short-term interest rate. Summarizing several recent studies, Nelson (2002b) , p. 19, concurs: "But insofar as a key message … is that the control of inflation around its steady-state value can be accomplished by a monetary policy framework that does not respond explicitly to monetary aggregates, I would not disagree."
McCallum (2001), after formally testing the role of money within his canonical model, reaches the same conclusion. McCallum's result also suggests that, even in the long run, policymakers 5 Allan Meltzer's recent history of the Federal Reserve System (Meltzer, 2003) , for example, cites several episodes, such as 1920-1921, in which economic activity was buffeted by the cross-currents of rising real interest rates and accelerating monetary base growth. Generally, the latter prevailed in bolstering economic expansion. The best of such examples seems to be for the gold standard period, as suggested by footnote 32 in Nelson (2002b may benefit little from monitoring growth of the monetary base: Because the steady-state inflation target is both arbitrary (in the model) and a monetary phenomenon, the same policy mechanism that allows policymakers to achieve their specified inflation target also allows them, by changing growth of the monetary base, to achieve an alternative inflation target.
Overall, therefore, the usefulness to policymakers of monetary base growth as an indicator of the stance of monetary policy remains an open question. Further, the reconstructed series presented in this article likely will be of value to researchers exploring linkages between
Taylor-style policy rules and monetary aggregates.
Finally, Nelson (2002a,b) suggests that growth of the monetary base may be valuable as a proxy for, or indicator of, the workings of a broad (but largely hidden) monetary transmission mechanism of the Brunner-Meltzer-Friedman-Schwartz variety which emphasizes that monetary policy actions induce substitution by households and firms among large numbers of assets.
7 Nelson (2002b) emphasizes that the omission of money from the aggregate demand equation is not a specification error (because the transmission mechanism never suggested it should be there anyway), but the omission of yields other than the short-term policy rate is a serious error.
Indeed, statistical explanatory power for monetary base growth perhaps is due to the omission of this broader set of yields because the omitted terms likely are highly correlated with changes in the growth rate of the monetary base. The recent nearness-to-zero of policy-target rates in the United States and Japan has 6 See for example McCallum (2001) . 7 Brunner and Meltzer (1963 , 1968 ), Friedman and Schwartz (1963 . 8 Meltzer (2001) and Nelson (2002a) find that real monetary base growth has significant in-sample explanatory power for growth of U.S. real consumption and output, respectively, when a long-term nominal interest rate is included and prices are sticky. Reserve Banks. We found only minor differences between these figures and our proxy.
In our opinion, as-of adjustments should be excluded from the monetary base because these amounts cannot be used to settle interbank debits, nor can they be loaned to other depositories in the money market. But the argument is not unambiguous: as-of adjustments can be applied to reduce the amount of deposits that a depository institution must hold at the Federal
Reserve to satisfy its required reserves. In practice the issue is settled by data availability. In addition, our experiments suggest that as-of adjustments tend to be both small enough in size and random enough in occurrence that the measurement error in our proxy, relative to actual balancesheet figures of deposits at the Federal Reserve Banks, is minor.
related balances are shown in line 22.
Adjustments for the Effects of Changes in Statutory Reserve Requirements
Because changes in statutory reserve requirements affect depository institutions' demand for base money, it is necessary to adjust the monetary base and total reserves for the effects of these changes before the figures can be used for economic analysis. In the St. Louis series, this is accomplished by adding to each series the reserve adjustment magnitude, or RAM. 14 RAM measures the effects on monetary base demand of differences in statutory reserve requirements between those in effect on the date of each observation, denoted t, and those in effect during a specific base period, denoted τ .
15 If the reserve requirement regime in effect during a current period, t, is the same as the regime during the base period, τ , then
Currently, RAM has five segments, referred to as RAM (1922) 14 For previous discussions of the concept of RAM as used here, see Burger and Rasche (1977) , Tatom (1980) , and Anderson and Rasche (1996 , 1999 . 15 The base-period statutory reserve requirements for RAM(1991) are the requirements applicable to the reserve maintenance period that ended Wednesday, January 9, 1991. The requirements during this period included a low-reserve tranche of $41.1 million, a reserve-exemption amount of $3.4 million, a 12 percent reserve-requirement ratio on net transaction deposits in excess of the low-reserve tranche, a 3 percent ratio on net transaction deposits within the tranche, and a 0 percent ratio on net transaction deposits within the reserve-exemption amount and on other deposits and borrowings. Because reserve requirements did not change during 1991, RAM(1991) equals zero for maintenance periods through the period that ended December 25, 1991. RAM(1991) becomes positive for the reserve maintenance period beginning December 26, 1991, because, effective on that date, the low-reserve tranche and reserve-exemption amounts increased to $42.2 million and $3.6 million, respectively. (subtracting) required reserves under the current-period and base-period statutory reserve requirement regimes. If reserve requirements in a given period are lower than those in the specified base period, a depository institution that was constrained by the base-period regime might not be constrained by the current regime. If in this case, as seems reasonable, the amount of reserves held during the current period is less than the amount held during the base period, RAM must be calculated so as to measure only the portion of that reduction which is due to the lower reserve requirements (in general, this is less than the total reduction in required reserves). For details, see Anderson and Rasche (2001) , pp 57-8. 18 In a previous article, we have examined, in detail, historical data beginning November 1980; see Anderson and Rasche (1996) • RAM (1972) and RAM(1975) have been changed to correct an error that caused their base-period values to differ from zero. The error is due to an incorrect treatment of the supplemental and marginal reserve requirements introduced by the Board of Governors in 1969 (see Table 2 ). To illustrate the issue, we need to be precise regarding differences between the 
Previously published values for RAM (1972) and RAM(1975) 
Chaining the Adjusted Monetary Base
The complete time series of observations for the adjusted monetary base and adjusted reserves, from 1917 to the present, are chained indexes with splices at four dates (August 1935 , December 1972 , January 1975 , and October 1980 corresponding to the segments of RAM. For the adjusted monetary base, the splice factors are:
Then, the adjusted monetary base is calculated as ( ) 
Total (Depository Institution) Reserves
The Federal Reserve Bank of St. Louis measure of adjusted reserves is a chain index that includes the same RAM adjustment as the adjusted monetary base and, hence, is constructed in five segments corresponding to RAM(1922) , RAM(1935) , RAM(1972) , RAM(1975) In our first step, we develop an ARIMA model with intervention terms. The X-12 software permits a variety of flexible intervention terms, as shown in the first section of Table 3 . Some of the terms are simple 0-1 dummy variables while others, such as the "ramp" and "temporary change" adjustment, are more complex. 24 The fitted model's intervention terms are used to remove outliers from the data prior to estimation of seasonal factors via the enhanced X-11 The "ramp" intervention term fits a straight line segment between two points. The "temporary change" term permits an immediate shift in the series followed by decay back to the initial level. The shapes of X-12 intervention variables are discussed in Findley et.al. (1998) , which also discusses issues related to testsize and critical values for the sequential testing of non-nested alternative intervention terms. Estimation in X-12 is by exact maximum likelihood.
Adjustments for Seasonal Variation
routines. In additional, the fitted model is used to forecast the series 24 months into the future prior to estimation via X-11. 25 In the second step, we use the X-11 algorithms to estimate seasonal-adjustment factors from the outlier-adjusted data. Our final estimated ARIMA models are shown in Table 3 . The estimated seasonal factors are shown in Figure 1 .
We focus special attention on two recent periods. In addition to our a priori variables, we allowed the automatic model selection algorithms in the X-12 package to suggest additional intervention variables. The algorithms added seven intervention terms to the model for the monetary base (three of which are related to Y2K and 25 The X-11 algorithms are two-sided moving-average filters. Extensive research has shown that the quality of estimated seasonal adjustment factors for most economic time series is improved if the time series is extended forward prior to estimation via X-11 so as to avoid folding the X-11 filters at the end of the series. The ARIMA model forecasts are used for no other purpose. Most often, such forecasts for X-11 estimation are produced by an ARIMA model because the family of data-generating processes for which X-11 provides accurate estimates of the seasonal patterns is the same family for which a Box-Jenkins ARIMA model can closely approximate the data generating process. 26 Although our two ramp adjustments resemble a linear spline, we do not force the end of first segment to be attached to the beginning of the second segment. between observations on seasonally-adjusted monthly levels. An initial set of seasonal adjustment factors are obtained by dividing actual not-seasonally-adjusted biweekly levels by these initial estimated seasonally-adjusted levels. This process is iterated to convergence, subject to the restriction that the final seasonally-adjusted biweekly levels average to the given seasonallyadjusted monthly levels for historical data. In our estimation, we do not include variables for the shift from lagged to near-contemporaneous reserve accounting in February 1984, and from contemporaneous to lagged reserve accounting in July 1998. 28 For future periods, we project separately the future monthly and biweekly seasonal adjustment factors. 29 In a retail-deposit sweep program, a bank, subject to certain restrictions, moves customer funds from transaction deposits, subject to reserve-requirement ratios as high as 10 percent, into savings deposits, subject to a zero reserve-requirement ratio. Because customers generally are unaware of these reclassifications and likely share little, if any, of the bank's cost savings, the economic effect of such retail -deposit sweep programs closely resembles a change in the bank's statutory reserve requirements. On the latter, see also Anderson (2002 The low-reserve tranche and reserve-exemption amounts are subject to statutory reserve-requirement ratios of three and zero percent, respectively. For the reserve maintenance period ending January 9, 1991) the low-reserve tranche was $41.1 million and the reserve-exemption amount was $3.4 million. For the benchmark reserve maintenance period ending September 30, 2002, the amounts were $42.8 million and $5.5 million. -1936-1958, 1959-1979, and 1980-2002. Note that the vertical scales differ. 33 In each figure, the first set of panels, A., compare the level of the series, and the second set of panels, B., compare the compound annual growth rate.
Overall, the revised and current levels for the adjusted monetary base and adjusted -increased to 20 percent, Jan. 7, 1971; -reduced to 8 percent, June 21, 1973; -reduced to 4 percent, May 22, 1975; -reduced to 0, Aug. 24, 1978. Originally, the requirements applied only above a reserve-free base amount. The base amount for loans by related foreign offices to U.S. residents was eliminated on June 21, 1973, and the other base amounts were gradually phased out by Mar. 14, 1974 (thereby increasing the total requirement). Smaller loans and loans at banks with smaller aggregate amounts were excluded.
June -December 1974 "From June 21, 1973 , through Dec. 11, 1974 , member banks, except as noted below, were subject to a marginal reserve requirement against increases in the aggregate of the following types of obligations: (a) outstanding time deposits of $100,000 or more, (b) outstanding funds obtained by the bank through issuance by a bank's affiliate of obligations subject to the existing reserve requirements on time deposits, and (c) beginning July 12, 1973, funds from sales of finance bills. For the period June 21 through August 24, 1973, (a) included only single-maturity time deposits. The requirement applied to balances above a specified base, but was not applicable to banks having obligations of these types aggregating less than $10 million. Including the basic requirement (5 per cent during the entire period), requirements were: 8 per cent for (a) and (b) from June 21 through Oct. 3, 1973 , and for (c) from July 12 through Oct. 3, 1973; 11 per cent from October 4 through Dec 26, 1973; and 8 per cent from Dec. 27, 1973, through Sept. 18, 1974. Beginning Sept. 19 , the 8 per cent requirement applied to only those obligations in (a), (b) and (c) with initial maturities of less than 120 days, and effective Dec 12, 1974, the remaining marginal reserve on this type of obligation issued to mature in less than 4 months was removed." (Federal Reserve Board Annual Report for 1976, Table 13 ).
August 1978
For the maintenance period beginning August 24, 1978:
• Reduction to 0 percent from 4 percent on net Eurocurrency liabilities of domestic banks to own foreign branches.
• Reduction to 0 percent from 1 percent on deposits that foreign branches of domestic banks lend to U.S. residents.
• Reduction to 0 percent from 4 percent on borrowings of domestic banks from unrelated banks abroad.
November 1978 Effective with the maintenance period beginning November 2, 1978, impose a 2 percent supplementary reserve requirement on time deposits of $100,000 or more, obligations of affiliates, and ineligible acceptances.
November 1978 Effective with the maintenance period beginning November 16, 1978, domestic deposits of Edge corporations became subject to the same reserve requirements as deposits of member banks. Previously, all deposits of Edge corporations were subject to a 10 percent requirement.
October 1979: Effective for member banks with the maintenance period beginning October 25, 1979 and for U.S. agencies and branches of foreign banks for the period beginning November 8, 1979 (note that the latter institutions previously did not hold deposits at the Federal Reserve), an 8 percent marginal reserve requirement on increases, above a base amount, in "managed liabilities" at member banks, Edge corporations, and U.S. agencies and branches of foreign banks. These liabilities are those that were actively being used to finance rapid expansion in bank credit, including large time deposits with maturity of less than a year, Eurodollar borrowings, repurchase agreements against U.S. government and federal agency securities, and federal funds borrowings from nonmember institutions.
Following this change, the total reserve requirement for large time deposits included a basic requirement of 1 to 6 percent depending on maturity, plus a 2 percent supplemental reserve requirement (November 1978) , plus an 8 percent marginal requirement.
For Eurodollar borrowings, loans made by foreign offices of member banks to U.S. residents, and to assets sold by member banks, Edge corporations, and U.S. branches and agencies to related foreign offices, the marginal requirement increased to 8 percent from zero.
For repurchase agreements against U.S. government and federal agency securities, the marginal requirement increased to 8 percent from zero.
April 1980: Effective with the maintenance period beginning April 3, 1980, the marginal reserve requirement ratio, as implemented October 1979, was increased to 10 percent from 8 percent.
June 1980: Effective with the maintenance period beginning June 12, 1980, the marginal reserve requirement ratio, as implemented October 1979, was reduced to 5 percent from 10 percent.
July 1980
Effective with the maintenance period beginning July 24, 1980, the marginal reserve requirement ratio, as implemented October 1979, was reduced to 0 percent from 5 percent, and the supplementary reserve requirement on large time deposits, implemented Noveber 1978, was reduced to 0 from 2 percent.
Source: Compiled by the authors from the Federal Reserve Bulletin (various issues), and the Annual Reports of the Board of Governors of the Federal Reserve System (various issues). January 1980 -December 1989 : Annual Statistical Digest 1980 -1989 (Board of Governors, 1991 , Table 2 place, demand deposits became subject to a system of tiered, graduated requirements. On the same date, the system of graduated requirements on time deposits was extended such that the applicable ratios varied both with the bank's aggregate time-deposit liabilities and with the remaining time to maturity of each deposit. 37 During this period, the Board of Governors expanded its practice of imposing special and marginal reserve requirements (see Table 1 ). . Total RAM ranges from a high of $3.4 billion to a low of -$1.5 billion, and averages $1.7 billion over the period.
• November 1980-September 2002: During this period, for months prior to January 1991, RAM is unchanged. Beginning January 1991 through December 1993, RAM is an updated version, to incorporate revised data, of that proposed in Anderson and Rasche (1996) . Beginning January 1994, RAM is an updated version of the "preferred" RAM adjustment shown as line "1." in Figure 10 of Anderson and Rasche (2001) . This adjustment regards a bank's implementation of a retail-deposit sweep program as economically equivalent to a reduction in the applicable reserve-requirement ratio for transaction deposits.
39
37 Burger and Rasche (1977) discuss the impact of these changes on (a previous version of) RAM. Despite the technical change in requirements on time deposits that permitted varying the graduated reserverequirement ratios by remaining maturity, ratios prior to December 1974 differed only by a bank's aggregate time deposits with a 3 percent ratio applying up to $5 million, and 5 percent thereafter. 38 Historically, a supplemental requirement was one imposed on a deposit or other liability that had not previously been subject to a requirement. A "marginal" requirement was a surcharge imposed in addition to a pre-existing regular requirement. 39 This RAM uses as its base period the reserve-requirement regime that became effective for weekly reporting banks on December 27, 1990 (the reserve maintenance period ending January 7, 1991). 
